Alcohol dependence and associated cognitive impairment appear to result from maladaptive neuroplasticity in response to chronic alcohol consumption, neuroinflammation and neurodegeneration. The inherent stability of behavioral alterations associated with the addicted state suggests that transcriptional and epigenetic mechanisms are operative. NF-jB transcription factors are regulators of synaptic plasticity and inflammation, and responsive to a variety of stimuli including alcohol. These factors are abundant in the brain where they have diverse functions that depend on the composition of the NF-jB complex and cellular context. In neuron cell bodies, NF-jB is constitutively active, and involved in neuronal injury and neuroprotection. However, at the synapse, NF-jB is present in a latent form and upon activation is transported to the cell nucleus. In glia, NF-jB is inducible and regulates inflammatory processes that exacerbate alcohol-induced neurodegeneration. Animal studies demonstrate that acute alcohol exposure transiently activates NF-jB, which induces neuroinflammatory responses and neurodegeneration. Postmortem studies of brains of human alcoholics suggest that repeated cycles of alcohol consumption and withdrawal cause adaptive changes in the NF-jB system that may permit the system to better tolerate excessive stimulation. This type of tolerance, ensuring a low degree of responsiveness to applied stimuli, apparently differs from that in the immune system, and may represent a compensatory response that protects brain cells against alcohol neurotoxicity. This view is supported by findings showing preferential downregulation of pro-apoptotic gene expression in the affected brain areas in human alcoholics. Although further verification is needed, we speculate that NF-jB-driven neuroinflammation and disruption to neuroplasticity play a significant role in regulating alcohol dependence and cognitive impairment.
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Introduction
Although the mechanisms underlying alcoholism remain to be elucidated, the molecular hypothesis postulates that alcohol abuse and dependence result from alterations in gene expression underlying neuroadaptations to chronic alcohol consumption. Molecular adaptations in the nucleus accumbens (NAc), ventral tegmental area, amygdala and dorsolateral prefrontal cortex (dl-PFC) (Di Chiara et al., 2004; Fadda and Rossetti, 1998; Koob, 2003; Nestler, 2005) have been implicated in the behavioral changes such as craving and relapse. Alcohol abuse also causes deficits in perceptual-motor skills, visual-spatial functions, abstraction and problem solving (Bowden and McCarter, 1993; Parsons and Nixon, 1993; Ratti et al., 2002; Schmidt et al., 2005) . These impairments may be related to alcohol-induced damage to the dl-PFC and hippocampus (Beatty et al., 1996; Crews et al., 2005; Pfefferbaum et al., 2001; Sullivan and Pfefferbaum, 2005) . White matter and cell loss in the dl-PFC and orbitofrontal cortex (OFC), and the loss of hippocampal volume and shrinkage of hippocampal neurons are characteristic of the maladaptive response (Agartz et al., 1999; Aschner and Allen, 2000; Harper et al., 1985; Jensen and Pakkenberg, 1993; Kril et al., 1997; Kril and Harper, 1989; Miguel-Hidalgo et al., 2006) .
Work over the past 20 years has provided evidence for a role of several transcription factors (TFs) in the regulation of gene expression underlying substance addiction. Prominent examples include cAMP-response element-binding protein, the glucocorticoid receptor, DFosB (a Fos family protein), and NF-jB (nuclear factor j-light-chain-enhancer of activated B cells) (Ang et al., 2001; Carlezon et al., 2005; Deroche-Gamonet et al., 2003; Green et al., 2006 Green et al., , 2008 Mackler et al., 2000; Russo et al., 2009) .
The NF-jB family of TFs (Fig. 1) is best studied for their critical role in immune function and inflammation (Chen and Greene, 2004; Lin and Karin, 2007) . In the brain, NF-jB regulates synaptic plasticity and memory, neuroinflammation, neuronal survival and
